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- technical issues e
~ — Much work largely in p-electronics
« Increased integration
* Reduced power
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Functional Elements

Traditional Subsystems

(4]
g
[
O{
oc
(=

Connectors [

i | _
= w W a @
§ .8 2 «f o8 ;8 & £ B % z
2 ¢3 o o B% £ a =
= 23 ¢ 32 EEBE X § 2 £ ¢
G o w L o= [l ]
£ a P
w 11}

TR 1~ S S O 85085 40 70, p

Power

Structures
Cmd &Dala
Science PIL
Propulsion
Cabl'g &
Pwge

For Mars Global Surveyor
Largest masses are actually

dependent variables

Prop, ACS actuators, Structure,

and Power

ther masses are driven more

ackaging, cabling, and

control masses than by
tronics themselves
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DS1/Pathfinder
lllustrates Syste

Mars Pathfinder X-Band SSPA
Flight 001 RF Side
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ath to lighter spacecraft.
thermal coupling, and




Dlamond films
| Higher emnssivnty surfaces

o Carbon nanotubes
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Reducing
Matter of

Electronics mass is lE o Propellant
drivenby Tanks

o Black boxes
¢ PC boards
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Common Goal: Establish the capabi
mass of a spacecraft by a factor of
the 1995 state of the art, by using the t

mmnatunzatnon to reduce both campune

- On-Chip Liquid Cooling | o
'p-ChanneIs p-Pumps P11« l | Liquid Cooling (Evaporator in ﬁ Heat Rejection (Condensér”
1 nte g r at e’ d u_c OO"I‘; g 2-phase system) /" in 2-phase system)
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C is focused on establishing the capability to
the entire complement of a spacecraft’s
ackage on a single chip
. mass savings result
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Multiple Science Package
| / (attached to arm, sail, dep

~ Optical inte
~ avionics 4

monolithic
. power
chip

rigid substrate

aptable and modula :

ta-any mission type
s) using advanced
3-D packaging
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er su ported by NASA or by
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88 and ,ommérclallzatlon by catalyzing an infrastructure
iti-user esign, fabrication, and testing
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*iIn5to 10 years, the technology
advances associated with p-
electromcs and MEMS are

advanced hardware
 Bio-Technology

—Detect presence of Irfe in the
universe, past or present

—Maintain astronaut health on long-
‘duration crewed missions
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Information technology advances mllguve:th%
capabilities far beyond that possible in 1995

— The first laboratory devices usmg nano-technology*a
technology emerge

e In vivo monitoring of astronaut health

Advanced materials based on carbon nanotubes
~ High strength
High thermal and electrical conductivlty

aﬁo—electron'ic devices

Nano-bio
‘Technology
~ picture
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